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(71) We, BamsH American Tobacxx) 
COMPANY LiMTED , a Company incorporated 
under the laws of Great Britain, of Westminster 

20 Hoiise, 7, Millbank, London SWl , do hereby 
declare the invention for which we pray that 
a patent may be granted to us and the method 
by which it Is to be performed, to be particu- 
larly described in and by the following state- 

25 mentt— 

This invention concerns improvements relat- 
ing to the manufacture of filter rods for tobacco 
smoke. In the manufacture of filter rods 
composed of two*or more sections in a con<- 

30 tirujous operation it is particularly important 
that rod fauhs should be prompter and reliably 
detected. 

Filter rods composed of two or more sec- 
tions are commoi^ assembled with the aU of 

35 drum conveyors and are wrapped in paper to 
form a continuous rod which is then cot into 
required fOter-rod lengths, generally lengths 
which are a multiple of the uhlmate flher 
lengths. It is desirable to be able to detect 

40 filter-rod lengths' which are faulty, particularly 
those in which a filter section is musing, leaving 
a void within the tubular wrap. 

According to the inv^tlon, apparatus for 
use in the production of rod lengths of tobacco- 

45 smoke filter rod comprises, in combination 
with cuttixig means for cutting continuous fil- 
ter rod into the said lengths and means for feed- 
ing the rod to the cutting means, a device for 
deteciirig voids in the filter rod prior to its 

50 being cut by the cutting means into said 

lengths, which device comprises a light source 
and a light-sensitive receiver in a housing pro> 
vided witii a rod guide disposed to impose on 
the rod a path between anid spaced away from 

55 the said light source and receiver, it being 
arranged that a beam of light from the source 
passes from the said source throu^ the said . 
path of the rod to the receiver, and rod4ength 
reaction means disposed downstream of the 

60 cutting means with respect to the direction of 
travel of the rod and so operatively coimected 
to the receiver that a rod.iength containing a 
void detected by the detection device will be 
caused to be rejected. Freferably the light- 

65 sensitive receiver is a photo transistor. Ad- 



vantageously , the housing bounds a cavity from 
which extraneous light is excluded, the l%ht 
source and receiver being deposed at walls of 
the housing on opposite sides of and spaced 85 
from the said rod path. 

The light source and reoeiverniay be dis- 
persed betdnd respective transparent windows 
spaced away from the said rod path. 

It has been proposed heretofore (German 90 
FUent Specification No. O.S. 2 451 760) that 
a monitoring device for a rod mactiine em- 
ployed in the tobacco industry should be pro- 
vided between a cut-off device, f<^ serving the 
rod into individual articles, and a discharge 95 
conveyor for the articles, Uie monitoring device 
comprising a li^ source, a Ught seiisitivB 
receiver and a fixed artide guide made of trans- 
parent material uid the source and receiver 
being diqiosed so that light rays between them 100 
pass throu^ the transparent material. This * 
arrangement, described specifically in relation 
to cigarettes, although it is said to be applicable 
also to inter rods, would present certain diffi- 
culties in the latter case. The detection of a 105 
void in a tubtilar filter wrap involves different 
problems from the detection of the absence of 
dgarette rod. The monitoring of filter cod en- 
counters difficulties with respect to dirt which 
are different firoxn those, arising primarily from 110 
tobacco dust, sought to be overcome by the 
known anangement. For instance, hot^neh 
adhedves commonly used to seal the paper 
wrap of filter rod would be liable to build up 
on ttie transparent guide and dust would then 1 1 5 
be likely to become embedded in the adhesive. 
Dust from carbon, say, in a filter section vrould 
be liable to abrade tli^ transparent guide and 
impair its transparency. The present invention 
seeks to provide an arrangement free from such 120 
dangers. 

Oneembodiment of the invention will now . 
be described by way of example with reiference 
to the accompanying drawings, in which: 

' Figure 1 is a purely diagrammatic rep r esen- 125 
ration illustrating void detection arrangement 
in relation to the path of an assembled filter 
rod and to devices which operate upon the fil- 
ter rod; 
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scale of void detection device and immediately 
adjacent components as seen in the direction 
of entry of the rod into the device ; 

Figure 3 is a perspective view of the device 
5 as seen in the opposite direction; and 

Figures 4 and 5 are block circuit diagrams 
for electrical circuitry. 

Referring to Rgure 1 of the drawing, a 
niter rod 1 composed of two or more different 

10 types of filter sections assembled and enclosed 
within a tubular paper plug wrap 4 is delivered 
from a machine which has assembled and 
wrapped the sections in well-known manner. 
A suitable rod-producing machine for the 

IS purpose would be the Double Action Plug- 
TUbe Combining Machine produced by Moiins 
limited of London. Of such a machine, the 

_ tape S^which delivers the wrapped rod, is 
' sliown in Figure 2. ' 

20 Tlic rod 1 is fed from the tape 5 to avoid 
detection device 6 shown in greater detail in 
Figures 2 and 3. The device has two side 
casings 7. 8 fixed to an intermediate rod-entry 
block 9, suitabfy of ahiminium, and forming 

25 a cavity 10 which is normally covered by a 
plate 1 1 removably or pivotably mounted on 
the casing 7 by a bolt 12 (Figure 2). The block 
9 has a sloping bottom 9' from which any 
debris collecting in the cavity 10 can be ar- 

30 ranged tobe discharged. The assembly 7,8,9 is 
mounted on one face of the adiacent wall of 
the guard box 13 of a cutoff device, herein- 
after referred to, by means of a bolt 14 pass- 
ing througli a transversely elongated slot I4i 

35 in a bracket 15 by which the assembly is 
supported. With the assembly so mounted and 
the cover 1 1 In place, substantially no extra- 
neous light can penetrate into the cavity 10. 
The fUtcr rod 1 enters the device through a 

M(i guide hole 16 which has a diameter only 
slightly greater tluin that of the rod and of 
which the entry I6l is radiuscd.Thc hole 16 
affords accurate guidance of the rod I into 
the cavity 10, guidance being resumed on the 

45 other side of the cavity by the usual ledgers 
and guide tube of the cut-off device. The slot 
14^ permits of adjustment for accurate trans- 
verse alignment of the hole 1 6 with the rod- 
guiding means in the box 1 3. The guidance 

50 imposes on the rod a predetermined path 
across the cavity. 

At the aides of the cavity 10, the inner 

. waUsof the casings 7» 8 have aligned silica 
gjass windows 17, 18 (Ftgure 3). For a filter 

55 rod of substantially 8 mm diameter, the 
distance a between the outer surfaces of the 
windows is suitably 125 mm so that the said 
surfaces are spaced weU away from the guided 
path of the rod. In Figures 2 and 3, the dis- 

(,0 tance between the casings 7 and 8 and there- 
fore the dimension a have been shown exagger- 
ated for the sake of clarity. Located in the 
casing 6 behind the window 17 is a lamp 19 
(Figure I) associated with a lens, preferably 

65 a lens-ended fllament lamp (e.g. a 1 .6 volt 



lamp) ofTcnown type, designed to project a 
narrow coherent beam across the cavity 10, 
through the central axis of the path of the rod 
l,to the opposite window 18. Located in the 
casing 7 behind the window 18 is a photo- 70 
transistor 20, suitably of Darlington type, also 
provided with a lens. The intensity of the tight 
emitted by the lamp 19 is sufficient^ in the 
absence of a filter section in the passing fQter 
rod, to activate the phototransistor despite the 75 
presence of the tubular wrap 4, but insufficient 
for activating the phototransistor as long as 
filter sections are present, in the wrap, be- 
tween the two windows 17, 18. Thus the device 
is adapted to detect a void in the wrap. 80 

Activation of the phototransistor 20 is 
utilised to cause a 'Void" signal to be trans- 
mitted to electrode control circuitry 21 (Figure 
1). nils circuitry comprises a voldHxionitorfaig 
section 22, to which the aforesaid "Noid" signal 85 
is fed, and a section 23 comprising memory logic 
and timing circuits, and rejection-control means. 
The circuitry, which may comprise component 
circuits well known for similar purposes, serves 
briefly, to memorise the position of a detected 90 
void and to activate rod-length rejection means 
hereinafter referred to. 

Hgure 1 shows also means for providing a 
train of signals synchronized with the oper- 
ation of the cut-off device 24 whose guard box 95 
13 has been previously mentioned. This means 
comprises a disc 25 driven synchronously with 
the cut-off device 24, as indicated by tlie 
broken line 26, at such a speed as to make 
one revolution per cut. The disc serves to acti- too 
vate a sensor 27, for example a known photo- 
electric or electromagnetic sensor, once per cut 
and to transmit one ^gnal per cut to the cir- 
cuitry section 23. 

By way of exa mple, a suitable combination 1 05 
of component circuits in the circuitry 21 is 
Illustrated In Figures 4 and 5. In this example , ^ 
the section 22 inchides a potentiometer 40 
nptgure 4) to which the *Void** s^nal from 
the phototransistor 20 is supplied. The poten- ] ] 0 
tiometer, provided with a test point 41, permits - 
of adjustment of the thrediotd level for void 
detection: The photometer Is followed by a 
presettable transistor-switched time-delay 
circuit 42 which, when actuated by a threshold 115 
-level signal, after a short preset delay necessary 
to inhibit r^ectton due to the detection of 
normal small gaps between fQter elements, 
actuates a Schmitt trigger drcuit 43. The 
circuit 43 delivers a formed pulse to the section ] 20 
23. 

. Asalso shown in Figure 4, the section 22 
may* include a circuit monitoring the lamp 19. 
Sulubly this includes an element 44 which 
monitors the lamp current and is connected 125 
to a Schmitt trigger circuit 45 connected in 
turn to means 46 controlling flashing of a 
warning lamp 47 in the event of faflure of the 
lamp 19. 

The section 23 comprises logic circuits which ] 30 
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control shift register circuits and the timing of 
an ejection system when a *Void" signal 
originating from the phototransistor 20 is 
re^stereoT 

5 As stiown in Figure 5, the sensor 27 is con- 
nected, in the section 23, to tl^ input of a 
Schmitt trigger element 48 which uiapes the 
signal from the sensor so that a well-cefined 
pulse is produced suitable for operating low- 
10 level lo^c circuits. Hie output of the element 
48 is employed to control a monostable ele- 
ment 49 which delivers a constant-width pulse 
to provide a shift signal to a (-^ 4) counter 50, 
in the fonn of a 4-bit shift register, and shift 

]5 register circuits 51 selectable by a manually 
operated switch 52 which is preset in depen- 
dance upon the length of the filter-rod lengths 
being produced. In tills manner, the timing 
for the rejection of a length rod unit a void 

20 can be co-ordinated vnth the said lengdi. 
Hie formed pulse from the circuit 43 of 
the section 22 is supplied to and serves to 
prime a latch circuit 53 wiiich is reset, once 
per revolution of the disc 15» by the d^als 

25 from the sensor 27. For this resetting, the 
circuit 53 is connected through a deby circuit 
54 to the output of an AND element 55 which 
has inputs connected respectively to the outputs 
of the tr^g^r element 48 and the monostable 

30 element 49. The latdi circuit 53 is connected 
to the shift regbter 51 via tlie counter 50, so 
that the said circuit can semi a slignal indicating 
a void condition via the said counter to the 
said register. 

35 The output of tlie register 51 , preset for rod 
length as peviously described, is supplied, 
pouible through a further Mft register to be 
described, to a monostable element 56 by way 
of an AND element 57 to which the signal 

40 from the monostable element 49 is also supplied. 
The element 56 provides an electrical pulse, of 
constant width, which constitutes the output 
from the section 23 and serves to switcha ' 
power transistor (not shown) for actuating 

45 ejection means to be described. 

For the rejection, use is made of a fluted 
drum 28 (Figure 1) of a kind common^ used 
as a so-called deflector drum for tranrferring, 
to a catcher band, rod lengths which arrive in 

50 line from a spacing device and are received in 
the drum, one length per flute. For the 

• present purpose, rod lengtlis2 cut off by the 
device 24 and spaced apart by a spacing device 
29 (Figure 1) are similarly fed to the flutes 

55 of thedrum28. Anelectiopn^maticvaha30 
has its solenoid connected to the power 
transistor controQed by the monostable ele- 
ment 56. Tlie vlave 30 is connected to an 
air-delivery line 3 1 whose outlet at 32 is 

60 disposed in a fixed position to direct a pulse 
of compressed air along a flute of the drum 
28 yifhen the valve is opened. A filter-rod length 
2' occupying that flute will then be ejected 
into a reject receptacle 33 or onto a conveyor. 

65 In operation, as long as no void is detected 



by the device 6, the rod 1 will pass through 
that device without activation of the photo- 
transistor 20, the circuitry 21 and the solenoid 
vahre 30. The rod will be cut into lengths 2 by 
the cut-off device 24 and the lengths vdll be 70 
spaced apart by the device 29 and delivered 
individually to the flutes of the drum 28 from 
which they are in turn delivered to means for 
forwarding them in known manner, for 
example by a transverse conveyor belt, for 75 
further processing, generally including further 
subdivision of the lengths 2. 

In the event of a void being detected, the 
rod continiies to pass tlirough the devices 24 
and 29 and the fllter^od lengths 2 continue 80 
to be delivered to the drum 28, but, on the 
detection of the unit length a void, a "void" 
signal is transmitted to t& monitoring section 22 
which, as previously described, passeis an acti- 
vating signal to the section 23. After an interval 85 
of time corresponding to the time required for 
the rod length containing the void to progress 
to the drum flute opposite the air outlet 32, 
the monostable element 56 delivers a voltage 
pulse to the power transistor which furnishes 90 
a current pulse to energise and open the vsJve 
30, so that the length unit a void, at this time 
in the said drum flute, is ejected therefrom. 

If required, provision may be made for 
satisiying different requirements as to the 95 
ejection of a rod lengm or lengths in addition 
to the faulty length actually detected as having 
a void. For exami4e, provi^n may be made 
for ejecting also a lengdi preceding the faulty 
length and a lengdi following the faulty length 100 
or the preceding length and two following 
lengths. Such requirements may be catered 
for by setting a k»gic circuit in the drcuitiy 
section 23 so that pulses of air are also delivered 
at times when the said further length or lengths 105 
are opposite the outlet 32 of the line 31; For 
this purpose, with the circuitry described above, 
tfiere is provided, between the register 51 and 
the monostable element 56 for providli^ die 
output pulse via the output transistor, a further HO 
shift register 58 which can be preset by a 
manual switch 59 to preselect a required com- 
bination of rod ler^gths to be ejected. In this 
case, the register 58 and the switch 59 are 
connected by way of AND and OR elements 115 
60 and 61 to the AND element 57 ^ose other 
input is from the monostable element 49. 

Electronic counting means may be linked 
to tiie circuitry 21 for counthig the number 
of rejected lei^gths and, if required, the number ] 20 
of accepted lengths in a particular machine run. 
For this purpose, ^gnals are obtmned from 
the section 23 for operating counters (not 
shown) for providing totals of rejected and 
accepted leiigths. The counter for rejected 12s 
lengths is advanced when the valve 30 operates. 
That for accepted lengths is advanced wiion no 
'Void** signal coincides with a signal from the 
sensor 27. 

In some cases, particulaity when the present 130 
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invention is applied in conjunction with an 
existing rod -forming machine, existing com- 
ponents of that machine may conveniently be 
utilised as or adpated for the components 24 
5 and 29 and, possibly, the drum 28. 

WHAT WE CLAIM IS:- . r 

1 . Apparatus for use in the production or 
rod lengths of tobacco-smoke filter rod conv- 
prislng, in combination with cutting means for 

10 cutting continuous filter rod into the said 
lengths and means for feeding the rod to the 
cutting means, a device for detecting voids in 
the rater rod prior to its being cut by the cut- 
ting means into said lengths, which device com- 

15 prises a light source and a light-sensitive receiver 
in a housing provided with a rod guide disposed 
to impose on the rod a path between and spaced 
- away from the said light source and receiver, 
It being arranged thai a beam of light from 

20 the source passes from the said source tluough 
the said path of the rod to the receiver, and 
rod-length rejection means disposed down- 
stream of the cutting means with respect to 
the direction of travel of the rod and so oper- 

25 ativcly connected to the receiver that a rod 
length containing a void detected by the detec- 
tion device will he caused to be rejected. 

2. Apparatus according to Claim 1 , wherein 
the housing bounds a cavity from which extra- 

30 neous light is excluded, the light source and 
receiver being disposed at walls of the housing 
on opposite sides of and spaced away from 
the said rod path. 

3. Apparatus according to Claim 1 or 2, 
35 wherein the light source and receiver are dis- 
posed behind respective transparent windows 
spaced away from the said rod path. 

4. Apparatus according to any one of Claims 



1 to 3, wherein the receWer is a photo-transistor. 

5. Apparatus according to any one of Claims 40 
1 to 4, wherein the light source and receiver 

are arranged so that the light passes in a 
straight line from the source to the receiver. 

6. Apparatus according to any one of Claims 

I to 5, wherein the receiver is connected to 45 
electronic circuitry including first, void- 
monitoring, means to the input of >«*lch the 
receiver is connected and second means connec- 
ted to the first means and comprising means 
and logic circuits, timing means and an output so 
circuit controlling the rejection means. 

7. Apparatus according to Claim 6, wherein 
means providing time-sigruls In synchronism 
with the operation of the rod-cutting means 

is connected to the said second means. 55 

8. Apparatus according to Claim 6 or 7, . 
comprising and electropneumatic vaWe havii^ 
its activating circuit connected to the said 
output circuit and arranged pneumatically to 
reject a rod length having a void. 60 

9. Apparatus according to any of Claims 1 
to 8, comprising a fluted drum to the flutes 
of which the rod lengths are individually de- 
livered and from which rod lengths having voids 
arer^ected. 65 

10. An arrangement for detecting voids In 
filter rod for tobacco-smoke filtmtlon sub* 
stantially as hereinbefore described with refer- ' 
ence to the accompanying drawings. 

70 
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